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DATA STORAGE SYSTEM WITH 
REDUNDANT MEDIA HANDLING 

ASSEMBLIES 

FIELD OF THE INVENTION 

The present invention relates generally to data storage 
systems for handling and storing data storage media devices 
such as data cartridges, and more particularly to a data 
storage system having redundant media handling assem 
blies. 

BACKGROUND OF THE INVENTION 

Data storage in the computer industry is accomplished in 
a number of Ways. For example, data may be stored on 
various data storage media devices such as tapes, compact 
disks, “?oppy” or “hard” disks, and the like. Oftentimes, 
data storage media Which is transferrable from one location 
to another is housed Within a parallelepiped-shaped car 
tridge. It is to be understood that the term “cartridge” or 
“data cartridge” as used in the present application encom 
passes any data storage media device, Whether or not it is 
housed Within a cartridge. 

Data storage systems are used to store data cartridges at 
knoWn locations and to retrieve desired cartridges so that 
data may be Written to or read from the cartridges. Atypical 
data storage system may include different types of cartridge 
receiving devices. For example, one type of cartridge receiv 
ing device is a cartridge storage rack or “magazine” Which 
has a plurality of individual cartridge storage locations. 
Another type of cartridge receiving device is a cartridge 
read/Write device or “drive”. Adata storage system may also 
include a cartridge handling assembly for retrieving data 
cartridges and translating them among cartridge receiving 
devices (e.g., from a cartridge storage location to a drive and 

vice-versa). 
Data storage systems may be produced in a variety of 

siZes and con?gurations. One type of data storage system 
has a guide track extending along the length of a central 
vertical shaft. A single data cartridge handling assembly or 
“picker” assembly is vertically displaceable along the track 
and is adapted to move data cartridges betWeen cartridge 
receiving devices positioned adjacent to the central vertical 
shaft in vertically stacked layers or tiers. In some storage 
systems of this type all components are provided in a single 
housing unit. In other storage systems of this type a plurality 
of modular housing units are stacked one on top of the other 
to provide a compound housing assembly. In a compound 
housing assembly each modular housing unit contains a 
portion of the vertical shaft and one or more of the tiers of 
cartridge receiving devices of the data storage system. Such 
an assembly of modular units is disclosed in US. patent 
application Ser. No. 09/137,350 ?led Aug. 20, 1998 for 
MODULAR DATA STORAGE SYSTEM of Joseph M. 
White, Matthias Lester, and Dave Jones abandoned, Which 
is hereby incorporated for all that it discloses. An advantage 
of an integral data storage system having multiple vertically 
stacked tiers accessible by a single picker assembly over 
systems having multiple independent single tier units, each 
With its oWn picker assembly, is that it obviates the need to 
coordinate the operation of multiple systems. Also, unnec 
essary duplication of certain system components, such as 
drives and pickers, is avoided. HoWever one disadvantage of 
a unitary system having a single picker assembly is that a 
failure of the picker assembly causes loss of access to all of 
the media in the storage system until the picker is repaired 
or replaced. It Would be generally desirable to provide a data 
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2 
storage system having multiple vertically stacked tiers 
accessible by a single picker assembly With a subsystem 
Which Would automatically replace a nonoperating picker 
assembly With an operating picker assembly so that the 
user’s access to data stored in the system is not interrupted. 

SUMMARY OF THE INVENTION 

The present invention is directed to a data storage system 
for handling and storing data storage media. The system 
ordinarily uses a single main media picker assembly to move 
media betWeen media receiving devices positioned along a 
picker displacement path. If the main picker assembly fails 
it is automatically removed from a portion of the path 
associated With media access and is replaced by a “fall 
back”/“back up”/“redundant” picker assembly Which con 
tinues operation of the data storage system Without signi? 
cant interruption. 

Thus the invention may comprise a data storage system 
comprising: a housing assembly having a ?rst end and a 
second end and having an open shaft extending betWeen said 
?rst end and said second end and comprising: a ?rst housing 
unit having a ?rst portion of said open shaft extending 
therethrough, said ?rst unit being positioned proximate said 
?rst end of said housing assembly; a second housing unit 
having a second portion of said open shaft extending 
therethrough, said second unit being positioned proximate 
said second end of said housing assembly; at least a third 
housing unit having a third portion of said open shaft 
extending therethrough having a plurality of data media 
receiving devices mounted therein, said third housing unit 
being disposed betWeen said ?rst and second housing units; 
a ?rst media handling assembly displaceably positioned 
Within said open shaft; and a second media handling assem 
bly displaceably positioned Within said open shaft. 

The invention may also comprise a data storage system 
comprising: a media picker displacement path having a ?rst 
end and a second end; a ?rst media picker assembly mounted 
in the picker displacement path; a second media picker 
assembly mounted in the picker displacement path; a plu 
rality of data storage media access locations located along 
the picker displacement path; the ?rst media picker assem 
bly being displaceable along the path from the ?rst end to a 
point of interfering contact With the second media picker 
assembly; the second media picker assembly being displace 
able along the path from the second end to a point of 
interfering contact With the ?rst media picker assembly. 
The invention may also comprise a method of operating 

a data storage library comprising: moving data storage 
media betWeen media holding positions located along a 
one-picker-at-a-time picker displacement path With a ?rst 
media picker assembly until the ?rst media picker assembly 
malfunctions; after it malfunctions moving the ?rst picker 
assembly to a ?rst end of the picker displacement path; 
maintaining a second media picker assembly at a stationary 
position at a second end portion of the picker displacement 
path until the ?rst picker assembly malfunctions; after the 
?rst picker assembly malfunctions moving data storage 
media betWeen media holding positions located along the 
picker displacement path With the second picker assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Illustrative and presently preferred embodiments of the 
invention are shoWn in the accompanying draWings in 
Which: 

FIG. 1 is an isometric vieW of a modular data storage 
system; 



US 6,309,162 B1 
3 

FIG. 2 is an isometric vieW of a modular unit from the 
modular data storage system of FIG. 1, With most of the 
housing broken aWay; 

FIG. 3 is a top plan vieW of the modular unit of FIG. 2 
schematically illustrating a preferred mounting position of 
the actuator system and pinion gear assembly; 

FIG. 4 schematically illustrates an alternative longitudinal 
mounting position for the actuator system and pinion gear 
assembly of FIG. 3; 

FIG. 5 schematically illustrates an alternative lateral 
mounting position for the actuator system and pinion gear 
assembly of FIG. 3; 

FIG. 6 is an enlarged side elevational vieW schematically 
illustrating an upper rack and a loWer rack from tWo adjacent 
modular units and a pinion gear of the modular data storage 
system of FIG. 1; and 

FIG. 7 is an isometric vieW of modular units from the 
modular data storage system of FIG. I mounted Within a 
rack mount type housing. 

FIG. 8 is a schematic cross sectional elevation vieW of a 
data storage system in a shipping/pre-startup mode. 

FIG. 9 is a schematic cross sectional elevation vieW of a 
data storage system in a normal operating mode. 

FIG. 10 is schematic cross sectional elevation vieW of a 
data storage system in a fall back operating mode. 

FIG. 11 is a block diagram of a data storage system central 
control unit and tWo cartridge handling assemblies. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The draWing, in general, illustrates a data storage system 
(10) comprising: a media picker displacement path (19) 
having a ?rst end (17) and a second end (21); a ?rst media 
picker assembly (50) mounted in the picker displacement 
path (19); a second media picker assembly (51) mounted in 
the picker displacement path (19); a plurality of data storage 
media access locations (40) located along the picker dis 
placement path (19); the ?rst media picker assembly (50) 
being displaceable along the path from the ?rst end (17) to 
a point of interfering contact With the second media picker 
assembly (51); the second media picker assembly (51) being 
displaceable along the path (19) from the second end (21) to 
a point of interfering contact With the ?rst media picker 
assembly (50). 

Having thus generally described a data storage system 10, 
various embodiments thereof Will noW be described in 
detail. One embodiment of a modular data storage system 10 
is shoWn in FIG. 1 and comprises at least three modular units 
12, 13, 14. The modular units 12, 13, 14 are stackable 
vertically upon one another to form a compound housing 
assembly. While three modular units are shoWn in FIG. 1, it 
is to be understood that as feW as three, or as many modular 
units as a customer desires, may be utiliZed in the modular 
data storage system 10. Furthermore, one or more modular 
units may be added to the modular data storage system at 
any time. The modular data storage system 10 may also 
comprise cartridge (media) handling assemblies 50, 51 
(generally referred to in the art as “picker assemblies” or 
“pickers”) Which may be vertically translated along an open 
shaft 19 extending through the adjacent modular units 12, 
13, 14 and having a ?rst end 17 and a second end 19, as 
described in further detail beloW. 

In one embodiment the modular units 12, 13, 14 are 
substantially identical to one another, eXcept Where noted 
otherWise beloW. Each modular unit 12, 13, 14 may com 
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4 
prise a housing 30, 32, 34, each having an upper opening, 
e.g., 36 and a loWer opening, e.g., 38. Each of the openings 
36, 38 are siZed and shaped to alloW the cartridge handling 
assembly 50 to pass therethrough. Each intermediately posi 
tioned modular unit 13, etc., ie all modular units eXcept for 
the top most and bottom most units 12, 14 may further 
comprise a plurality of cartridge receiving devices 40 Which 
may be, for eXample, magaZines (e.g., 42) or drives (e.g., 
44), or any combination thereof. The con?guration of car 
tridge receiving devices 40 Within each intermediate modu 
lar unit 13 need not be identical; each intermediate modular 
unit may be con?gured to suit a customer’s particular needs. 

As described elseWhere herein the top and bottom mod 
ules 12, 14 serve primarily as storage and access bays for the 
currently inactive picker assembly 50, 51. Thus, the top and 
bottom modules 12, 14 may be identical to the intermediate 
module(s) 13, etc. eXcept that no cartridge receiving devices 
40 Would ordinarily be positioned therein. 
The cartridge handling assembly 50 may be of the type 

described in US. patent application Ser. No. 09/045,134 
?led Mar. 20, 1998 for MULTI-PLANE TRANSLATING 
CARTRIDGE HANDLING SYSTEM of Gregg Schmidtke 
and Robert Mueller, now US. Pat. No. 6,025,972, issued 
Feb. 15, 2000, Which is hereby incorporated by reference for 
all that is contained therein. FIG. 2 illustrates a modular unit 
12 With most of the housing 30 broken aWay to more clearly 
shoW the cartridge handling assembly 50. It is to be under 
stood that the description beloW, eXcept for the absence of 
cartridge receiving devices 40 in units 12 and 14, may apply 
to all of the modular units (e.g., 12, 13, 14) of the modular 
data storage system 10. 
As shoWn in FIG. 2, the cartridge handling (picker) 

assembly 50 may comprise a generally rectangular frame 16 
having an upper portion 18, a loWer portion 20, and four 
sides 22, 24, 26, 28. Cartridge receiving devices 40 
(magaZines 42 and drives 44) are preferably accessible from 
at least one, and most preferably tWo or more, of the sides 
22, 24, 26, 28. The cartridge handling assembly 50 may also 
comprise a cartridge access device 52 capable of loading and 
retrieving the data cartridges (not shoWn) from the cartridge 
receiving devices 40. Cartridge handling assembly 51 may 
be identical to cartridge handling assembly 50. Z-fold ribbon 
cable (not shoWn) may be attached at one end to the top of 
the cartridge handling assembly 50 and extended out the top 
of the shaft 19 and attached at the other end to a control unit 
400, FIG. 11. Asecond Z-fold cable may be attached to the 
loWer handling assembly 51 and eXtended out the bottom of 
shaft 19 to connect it to the control unit. 

The modular data storage system 10 may also comprise a 
vertical lift system 58, Which is best shoWn in FIG. 2. The 
vertical lift system 58 may comprise a pinion gear assembly 
60 mounted on the cartridge handling assembly 50. The 
vertical lift system 58 may further comprise an actuator 
system 70 operably attached to the pinion gear assembly 60 
for vertically translating the cartridge handling assembly 50 
among the adjacent modular units 12, 13, 14 (FIG. 1). The 
vertical lift system 58 may further comprise a rack assembly 
(e.g., 80) mounted on each of said modular units (e.g., 12), 
Which is operably associated With the pinion gear assembly 
60. 

The pinion gear assembly 60 is preferably comprised of a 
?rst pinion gear 62 and a second pinion gear 64, mounted 
diagonally opposite one another as shoWn in FIG. 2. Each 
pinion gear 62, 64 is preferably at least partially enclosed 
Within a protective housing 66, 68, respectively. The rack 
assembly 80 as shoWn in FIG. 2 is preferably comprised of 
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a ?rst rack 82 and a second rack 84, mounted diagonally 
opposite one another and in alignment With the pinion gears 
62, 64, respectively. Each rack 82, 84 is ?xedly attached to 
the modular unit housing 30. The actuator system 70 is 
preferably comprised of a motor 72, a gear/shaft assembly 
74 to operably attach the motor 72 to the pinion gears 62, 64, 
and a protective housing 76. The actuator system protective 
housing 76 may be integrally formed With at least one of the 
pinion gear protective housings (eg 66), as shoWn in FIG. 
2. 

The actuator system 70 and pinion gears 62, 64 of the 
pinion gear assembly 60 are preferably ?xedly attached to 
the cartridge handling assembly frame 16 at the upper 
portion 18 thereof. The actuator system 70 and pinion gears 
62, 64 are preferably mounted diagonally as shoWn in FIGS. 
1, 2 and schematically in FIG. 3 in order to most evenly 
distribute the Weight thereof along the upper portion 18 of 
the frame 16. The racks 82, 84 are also mounted diagonally 
as shoWn in this embodiment. FIGS. 4 and 5 illustrate 
alternate mounting positions for the actuator system, pinion 
gears and racks. As shoWn in FIG. 4, the actuator system 70‘ 
may be mounted longitudinally, With the pinion gears 62‘, 
64‘ being mounted longitudinally opposite one another and 
the racks 82‘, 84‘ also being mounted longitudinally opposite 
one another. As shoWn in FIG. 5, the actuator system 70“ 
may be mounted laterally, With the pinion gears 62“, 64“ 
being mounted laterally opposite one another and the racks 
82“, 84“ also being mounted laterally opposite one another. 
Furthermore, the actuator system 70 may be mounted 
diagonally, longitudinally or laterally as shoWn in FIGS. 3—5 
at either the upper portion 18 or the loWer portion 20 (FIG. 
2) of the frame 16. 

Referring again to FIG. 1, among adjacent modular units 
12, 13, 14 there is an upper modular unit (e.g., 12) and a 
loWer modular unit (eg 13). The upper modular unit 12 
comprises an upper rack assembly 80, and the loWer modu 
lar unit comprises a loWer rack assembly 90. FIG. 6 illus 
trates an upper rack 82 and a loWer rack 92 from tWo 
adjacent modular units 12, 13, respectively, and a pinion 
gear 62. It is to be understood that the folloWing description 
also applies to the second rack (e.g., 84) of each rack 
assembly 80, 90 and also to the second pinion gear 64 of the 
pinion gear assembly 60. 
As shoWn in FIG. 6, the upper rack 82 comprises a 

plurality of gear teeth 100 having a predetermined pitch “P” 
(measured centerline-to-centerline), and the loWer rack 92 
also comprises a plurality of gear teeth 110 having the same 
predetermined pitch “P”. The upper rack 82 comprises a 
loWermost gear tooth 102, and the loWer rack 92 comprises 
an uppermost gear tooth 112. In order for the pinion gear 62 
to translate smoothly betWeen the upper rack 82 and loWer 
rack 92, tWo conditions must exist. First, the adjacent 
modular units 12, 13 must be in substantial alignment. More 
speci?cally, the upper rack 82 of the upper modular unit 12 
and the loWer rack 92 of the loWer modular unit 13 must be 
in substantial alignment (and, correspondingly, the upper 
rack assembly 80 and loWer rack assembly 90 must be in 
substantial alignment). Second, as shoWn in FIG. 6, the 
distance “D” (measured the same Way as “P”, i.e., 
centerline-to-centerline) betWeen the loWermost gear tooth 
102 of the upper rack 82 and the uppermost gear tooth 112 
of the loWer rack 92 must be equal to a multiple of the 
predetermined pitch “P”, in other Words, P, 2P, etc. Most 
preferably, and for the smoothest translation, D is equal to P. 
As shoWn in FIG. 6, there is preferably a space “S” betWeen 
the upper rack 82 and the loWer rack 92 so that the upper 
rack 82 and loWer rack 92 do not abrade one another due to 
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6 
vibrations present during normal operation of the cartridge 
handling assembly 50 (FIGS. 1 and 2). For example, While 
the racks 82, 92 may each have a pitch “P” of approximately 
6 mm, the spacing “S” may be approximately 0.5 mm. 
The second cartridge handling assembly 51 may comprise 

a pinion gear assembly 60 identical to that described above 
in association With the ?rst cartridge handling assembly 50. 
As described above, any number of modular units 12, 13, 

14 may be stacked vertically upon one another to form 
adjacent modular units of a modular data storage system 10, 
FIG. 1. The rack assemblies (eg 80, 90) may be aligned 
using an alignment tool (not shoWn) and shifting either the 
loWer adjacent modular unit 13 or the upper adjacent modu 
lar unit 12 until the rack assemblies are aligned. Then, the 
loWer modular unit 13 may be ?xedly attached to the upper 
modular unit 12 using any conventional attachment means 
such as screWs or the like. The distance “D” and spacing “D” 
are maintained betWeen the upper and loWer racks 82, 92 
(and upper and loWer rack assemblies 80, 90) because of the 
position of the racks 82, 92 Within each modular unit 
housing 30, 32. 

In an alternative embodiment shoWn in FIG. 7, the 
modular units 212—217 of the modular data storage system 
210 are placed Within a conventional rack mount housing 
220. The housing 220 may comprise a plurality of attaching 
devices 222, such as the L-shaped brackets shoWn in FIG. 7, 
Which are adapted to ?xedly attach the modular units 
212—217 to the housing 220. The attaching devices 222 may 
be ?xedly attached to the rack mount housing 220 using a 
screW or the like. Each of the modular units 212—217 may 
be inserted into the rack housing 220 and then ?xedly 
attached to several of the attaching devices 222 screWs or the 
like. It is to be understood that, While L-shaped brackets are 
shoWn in FIG. 7, any conventional attaching device may be 
used to attach the modular units to the rack mount housing, 
as long as the attaching device does not interfere With the 
vertical translation of the cartridge handling assemblies 50, 
51 among the adjacent modular units, The modular units 
212—217 may alternatively be directly attached to the rack 
housing 220. The siZe of the rack mount housing 220 (and 
number of attaching devices 222 the housing 220 can 
accommodate) may be determined in accordance With a 
customer’s requirements. The modular units may have front 
covers or beZels mounted over the front faces thereof such 
as described in US. patent application Ser. No. 09/295,491 
?led Apr. 20, 1999 for BEZEL ASSEMBLY AND 
METHOD OF PRODUCTION of Wayne E. Foslien, Joseph 
M. White, and Seiya Ohto, now US. Pat. No. 6,183,053, 
issued Feb. 6, 2001, Which is hereby speci?cally incorpo 
rated by reference for all that is disclosed therein. 

It can be seen from the above description that each of the 
modular units may have many common components, such as 
the housing, racks, drives and magaZines. In addition, iden 
tical redundant cartridge handling assemblies 50, 51 may be 
used, one at a time in alternative operating modes, to access 
the drives and magaZines of all of the intermediate modular 
units (eg 13, or 213—216), as Well as any further interme 
diate unit that may be subsequently added. This replication 
of components provides many advantages to the manufac 
turer as Well as loW-end, mid-range, and high-end 
customers, since a single set of components could be used to 
supply an entire family of data storage systems. FIG. 7 
shoWs operation in the fall back operating mode after picker 
assembly 51 has failed and has descended due to the force 
of gravity into housing unit 217. Picker 50 is shoWn oper 
ating to move cartridge receiving devices mounted in inter 
mediate housing units 213—216. 
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Having thus described tWo speci?c data storage system 
embodiments 10 and 210, operation of each Will noW be 
explained With reference to a data storage system 300 shoWn 
schematically in FIGS. 8—10. 
As best shoWn by FIG. 8, the data storage system 300 

comprises a cartridge receiving portion 308 having a plu 
rality of cartridge receiving devices 310, 312, 314, 316, 318, 
320 therein. A ?rst picker storage bay 330 is mounted at a 
?rst end 332 of the cartridge receiving portion 308. Asecond 
picker storage bay 340 is mounted at a second end 342 of the 
cartridge receiving portion 308. An unobstructed picker 
displacement path 350, Which may be a vertical shaft having 
a central longitudinal aXis XX eXtends through the cartridge 
receiving portion 308 and has opposite ?rst and second 
terminal ends 352, 354 de?ned by the ?rst and second picker 
receiving bays 330, 340. 

First and second cartridge handling assemblies or pickers 
360, 362 are displaceably mounted in the picker displace 
ment path 350. The cartridge receiving devices 310, 312, 
314, etc. are arranged in vertically stacked layers de?ning 
tiers Within the cartridge receiving portion 308 of the data 
storage system 300. The picker bays 330, 340 also de?ne top 
and bottom tiers of the data storage system Which comprises 
?rst, second, third, fourth and ?fth tiers 381, 382, 383, 384, 
385. The tiers may each be associated With a separate 
housing module such as shoWn in FIGS. 1 and 7 or, 
alternatively, may all be provided in a single non-modular 
housing. 

In a pre-start up operating mode a second picker 362 With 
feedback unit 361 is positioned in the second picker storage 
bay 340 and a ?rst picker 360 With feedback unit 359 is 
positioned in the fourth tier 384, resting on top of the second 
picker, FIG. 8. This Will typically be the position of the 
pickers When the data storage system 300 is in storage or 
When it is shipped to a customer. Each picker 360, 362 is 
operably connected such as by Z-fold ribbon cable, to a 
central control unit 400, FIG. 11, Which receives a position 
feedback signal therefrom such as by an associated motor 
encoder 359, 361 or the like. Control unit 400 sends control 
signals to assemblies 360, 362 to actuate each associated 
drive unit to vertically displace each handling assembly to a 
desired position. 

At system start up the ?rst picker 360 is driven by an 
associated drive assembly, such as described above With 
reference to FIG. 2, to a location inside the ?rst picker 
storage bay 330 as shoWn in FIG. 9. It then remains in this 
position during normal operation of the data storage system 
300. In one implementation the ?rst picker 360 remains in 
a poWer-on state at all times after system start up and is 
maintained at the position shoWn in FIG. 9 by force applied 
by its associated vertical lift drive assembly. In another 
implementation a gate or lock device 364 is mounted at a 
loWer portion of the ?rst picker storage bay 330 and alloWs 
the ?rst picker to pass it Without resistance on the Way up 
370 but prevents the picker from moving doWn 372 once it 
has entered the bay 330. (HoWever the gate 364 may be 
selectively tripped by a gate release device 366 to enable the 
picker 360 to leave the bay 330 to commence a fall back 
operating mode as described beloW.) After system startup the 
second picker assembly 362 has access to all of the car 
tridges (not shoWn) received in the cartridge receiving 
devices 312, 314, 316, etc in tiers 382—384 and may selec 
tively move cartridges betWeen the various receiving 
devices. 

If the second picker 362 malfunctions and loses poWer it 
Will descend, due to gravity, into the second picker storage 

10 

15 

25 

35 

45 

55 

65 

8 
bay 340, as shoWn in FIG. 10. A sensing assembly 361 
Within the system, such as a drive motor encoder or current 
sensor senses the loss of poWer to the second picker 362 and 
in response thereto actuates the ?rst picker 360 for required 
cartridge handling operations of the system. In the imple 
mentation in Which a gate 364 is used to hold the ?rst picker 
in its storage bay during normal mode operation, the gate 
tripper 366 is actuated after poWer loss to the second picker 
is sensed. The tripper thus releases gate 364 alloWing the 
noW poWered ?rst picker 360 to leave storage bay 330 and 
commence operation in the fall back mode. In the imple 
mentation Wherein the ?rst picker 360 is constantly poWered 
no such gate or gate release mechanism needs to be actuated. 
The second storage bay 340 is preferably constructed and 

arranged so that the second picker assembly 362 may be 
readily removed therefrom While the system 300 is operating 
in the fall back mode. The second picker assembly 362 may 
thus be replaced by another picker assembly or may be 
removed, repaired and reinstalled so that the system 300 
may be returned to the above described normal mode of 
operation With a redundant picker. 

Although an implementation of system 300 has been 
described above in Which shaft 350 is vertical, it is to be 
understood that system 300 could also be implemented in a 
con?guration identical to that described above in Which 
shaft 350 is inclined or positioned horiZontally. In such 
con?gurations gravity may not act on picker 362, or may be 
insufficient to move it into bay 340 When it loses poWer. 
HoWever, the ?rst picker 360 can be used, in an initial 
operation in the fall back operating mode, as a pusher device 
to push picker 362 into bay 340. Alternatively picker 362 
could be provided With a small rechargeable battery oper 
ated backup drive motor 390, or other drive device, Which is 
actuated upon failure of the main drive assembly to drive the 
second picker assembly 362 into the second picker storage 
bay 340. 

It is also to be understood that the cartridge receiving 
portion 308 of the data storage system 300, either including 
or excluding the picker storage bays 330, 340 may be 
implemented as a series of attached modular units, such as 
described With reference to FIGS. 1—7, or as a single housing 
unit Which is not separable into different modules. 

While illustrative and presently preferred embodiments of 
the invention have been described in detail herein, it is to be 
understood that the inventive concepts may be otherWise 
variously embodied and employed and that the appended 
claims are intended to be construed to include such varia 
tions eXcept insofar as limited by the prior art. 
We claim: 
1. A data storage system comprising: 
a) a media picker displacement path having a ?rst end and 

a second end; 
b) a ?rst media picker assembly mounted in said picker 

displacement path; 
c) a second media picker assembly mounted in said picker 

displacement path; 
d) a plurality of data storage media access locations 

located along said picker displacement path; 
e) said ?rst media picker assembly being displaceable 

along said path from said ?rst end to a point of 
interfering contact With said second media picker 
assembly and being selectively positionable adjacent 
each of said plurality of data storage media access 
locations When said second picker assembly is posi 
tioned at said second end of said path; 

f) said second media picker assembly being displaceable 
along said path from said second end to a point of 
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interfering contact With said ?rst media picker assem 
bly and being selectively positionable adjacent each of 
said plurality of data storage media access locations 
When said ?rst picker assembly is positioned at said 
?rst end of said path; 

g) said storage system having a normal running operating 
mode Wherein said ?rst rnedia picker assembly is 
stationarily positioned at said ?rst end of said displace 
rnent path and said second rnedia picker assembly is 
selectively positionable along the remainder of said 
path; 

h) said storage system having a fall back running oper 
ating rnode Wherein said second rnedia picker assembly 
is stationarily positioned at said second end of said 
displacernent path and said ?rst rnedia picker assembly 
is selectively positionable along the remainder of said 
path; 

i) said storage system having a transition mode of opera 
tion occurring betWeen said norrnal running mode and 
said fall back rnode Wherein said second rnedia picker 
assernbly moves from an intermediate position in said 
path to said second end of said path; 
Wherein said second rnedia picker assembly is displaced 
to said second end of said path during said transition 
mode by gravity. 

2. A data storage system comprising: 
a) a media picker displacernent path having a ?rst end and 

a second end; 

b) a ?rst rnedia picker assernbly mounted in said picker 
displacernent path; 

c) a second rnedia picker assernbly mounted in said picker 
displacernent path; 

d) a plurality of data storage media access locations 
located along said picker displacernent path; 

e) said ?rst rnedia picker assernbly being displaceable 
along said path from said ?rst end to a point of 
interfering contact With said second rnedia picker 
assembly and being selectively positionable adjacent 
each of said plurality of data storage media access 
locations When said second picker assembly is posi 
tioned at said second end of said path; 

f) said second rnedia picker assernbly being displaceable 
along said path from said second end to a point of 
interfering contact With said ?rst rnedia picker assem 
bly and being selectively positionable adjacent each of 
said plurality of data storage media access locations 
When said ?rst picker assembly is positioned at said 
?rst end of said path; 

g) said storage system having a normal running operating 
mode Wherein said ?rst rnedia picker assembly is 
stationarily positioned at said ?rst end of said displace 
rnent path and said second rnedia picker assembly is 
selectively positionable along the remainder of said 
path; 

h) said storage system having a fall back running oper 
ating rnode Wherein said second rnedia picker assembly 
is stationarily positioned at said second end of said 
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displacernent path and said ?rst rnedia picker assembly 
is selectively positionable along the remainder of said 
path; 

i) said storage system having a transition mode of opera 
tion occurring betWeen said norrnal running mode and 
said fall back rnode Wherein said second rnedia picker 
assernbly moves from an intermediate position in said 
path to said second end of said path; 
Wherein said second rnedia picker assembly is displaced 
to said second end of said path during said transition 
mode by said ?rst rnedia picker assembly. 

3. A data storage system comprising: 
a) a media picker displacernent path having a ?rst end and 

a second end; 

b) a ?rst rnedia picker assernbly mounted in said picker 
displacernent path; 

c) a second rnedia picker assernbly mounted in said picker 
displacernent path; 

d) a plurality of data storage media access locations 
located along said picker displacernent path; 

e) said ?rst rnedia picker assernbly being displaceable 
along said path from said ?rst end to a point of 
interfering contact With said second rnedia picker 
assembly and being selectively positionable adjacent 
each of said plurality of data storage media access 
locations When said second picker assembly is posi 
tioned at said second end of said path; 

f) said second rnedia picker assernbly being displaceable 
along said path from said second end to a point of 
interfering contact With said ?rst rnedia picker assem 
bly and being selectively positionable adjacent each of 
said plurality of data storage media access locations 
When said ?rst rnedia picker assembly is positioned at 
said ?rst end of said path; 

g) said storage system having a normal running operating 
mode Wherein said ?rst rnedia picker assembly is 
stationarily positioned at said ?rst end of said displace 
rnent path and said second rnedia picker assembly is 
selectively positionable along the remainder of said 
path; 

h) said storage system having a fall back running oper 
ating rnode Wherein said second rnedia picker assembly 
is stationarily positioned at said second end of said 
displacernent path and said ?rst picker rnedia assembly 
is selectively positionable along the remainder of said 
path; 

i) said storage system having a transition mode of opera 
tion occurring betWeen said norrnal running mode and 
said fall back rnode Wherein said second rnedia picker 
assernbly moves from an intermediate position in said 
path to said second end of said path; 
Wherein said second rnedia picker assembly is displaced 
to said second end of said path during said transition 
mode by an auXiliary drive unit mounted on said 
second rnedia picker assernbly. 

* * * * * 


